Introduction
Hypercalcaemia, a rarely recognized complication ofacute viral hepatitis has been reported in association with acute non-A non-B hepatitis and attributed to virus-induced cytokine production.' Acute primary hyperparathyroidism (parathyroid crisis) has been described as an unusual form of hyperparathyroidism characterized by life-threatening hypercalcaemia2 and has not previously been reported in association with viral hepatitis.
Case report A 71 year old man was admitted with a 3 week history of anorexia, nausea, vomiting, malaise, fatigue, arthralgia, myalgia and polyuria. A benign gastric ulcer and reflux oesophagitis, confirmed endoscopically, had been diagnosed 9 months previously and successfully treated with ranitidine 150 mg twice daily for 8 weeks. There was no history of transfusion with blood or blood products, homosexual contact, alcohol abuse, hepatotoxic drug ingestion, recent foreign travel, ingestion of antacids, lithium, thiazides, vitamin D or calcium-containing preparations. At presentation physical examination revealed jaundice and hepatomegaly in the absence of stigmata ofchronic liver disease.
Results
Investigations revealed a serum albumin of 33 g/l (normal range: 35-50), bilirubin 85 Table I . Serum 25-OH vitamin D was less than 5 nmol/l (14-79) and serum 1,25 (OH)2 vitamin D was 69 pmol/l (38-144). Renal function was normal with a serum creatinine of 0.11 mmol/l (0.06-0.115) and a creatinine clearance of 75 ml/minute. Thyroid stimulating hormone was 1.4 mU/ml (0.15-3.2). There was no evidence of ectopic calcification, hyperparathyroid or metastatic bone disease on skeletal survey. Chest X-ray was normal. Leucocyte and red cell count was normal and erythrocyte sedimentation rate was 8 mm/hour.
Subsequent course
Treatment was commenced with intravenous saline infusions which were continuously required over a 3 week period to prevent life-threatening hypercalcaemia. With resolution of the clinical and biochemical features of acute hepatitis, the serum calcium returned towards normal (Figure 1 ). Reevaluation at 6 months confirmed a diagnosis of primary hyperparathyroidism with a mildly elevated serum ionized calcium and an inappropriately 'normal' serum parathyroid hormone level (Table I) . 
Discussion
The results indicate the simultaneous development of hepatitis B viral infection and acute hyperparathyroidism. The liver plays an important role in the metabolism of PTH, cleaving PTH (1-84) into N-terminal PTH (1-34) and biologically inactive C-terminal peptide.3 Both N-terminal and whole hormone PTH (1-84) are biologically active as the structural requirement for activity resides in the first 34 amino acids. There is, therefore, no requirement for cleavage of whole hormone for biological activity to be expressed. The kidneys also convert intact hormone to PTH (1-34) and Cterminal peptide. It is unlikely, therefore, that decreased liver catabolism of PTH (1-84) is responsible for the hypercalcaemia in this patient as increased renal metabolism may compensate for any excess circulating PTH arising as a result of severe hepatocellular necrosis. Raised liver enzymes in a patient with subacute thyroiditis has been reported,4 liver enzymes returning to normal in association with resolution of the thyroiditis. Viral thyroiditis may result from The point at which extracellular calcium concentration suppresses PTH synthesis and release from the parathyroid glands is known as the 'set point'. In states of parathyroid hyperfunction a reduced sensitivity to the suppressive effect of extracellular calcium, or raising of the set point may occur.8 Recognition of changes in extracellular calcium concentration are detected by cell surface receptors on parathyroid gland cells, and substances which bind to these receptors may alter the calcium set point. Posillico has shown that monoclonal antibodies may block the inhibitory effect of calcium on PTH secretions.9 Antibodies produced during the acute viral hepatitis may have altered the calcium set point allowing uncontrolled synthesis and release of PTH, with consequent lifethreatening hypercalcaemia.
